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ABSTRACT

A digital computer program was developed for performing the Bruceton
statistical analysis on an IBM 709 or IBM 7090, A brief description of the
Bruceton test is given -~ followed by an outline of the method of analysis
which this program uses, Input and output formats are discussed,

INTRODUCTION

The purpose of this report is to describe a digital computer program
which was developed for performing a statistical analysis of sensitivity
data obtained from the Bruceton Test,

Part I discusses the input and output formats, Part II discusses the
numerical calculations used, The appendix lists the program as written
in Fortran,

The Bruceton Test -- developed by the Explosives Research Laboratory
at Bruceton, Pennsylvania -- measures electrical sensitivity of an
electro-explosive devir= at a specific level of frequency, The lowest
power level should fall above the '"no-fire' level for the device being eval-
uated and the highe st power level should fall below the "all-fire' power
level, This test is preferable to other similar tests in that it concentrates
the testing near the mean, Therefore, in most situations, a desired
degree of reliability can be obtained with a smaller sample,

With the data from a Bruceton Test the mean (m) or the 50% firing
level and the standard deviation (§) can be calculated, Further computa-
tion yields the extreme probabilities such as the 99,9% and the 0, 1% levels,
These are expressed with the corfidence intervals included,

This statistical analysis is based on the Bruceton Report (Reference 1),
It is assumed that the calculations found in Part II will be used in conjunc=-
tion with the Bruceton Report and the Franklin Institute Memorandum
(Reference 2).



DISCUSSION

Part I - Input and Output Formats .

A, Input Format

The first ten data cards will be the same for any group of runs,
These are constant values (G, H and S) obtained from the graphs foun
in the Bruceton Report,

Following this set of cards, any number of runs may be included
provided each run is in correct sequence,

The format for the first data card is:

Spaces 1 through 20 (inclusive) are reserved for an identification,

Spaces 21-25 are reserved for the number of levels used,

Spaces 26-35 are reserved for the common logarithm of the lowest
level, “

Spaces 36-45 are reserved for the constant interval between the
logarithms of the levels,

Spaces 46-50 are reserved for the probability level (in percent),

Spaces 51-55 are reserved for the confidence level (in percent),

Spaces 56-60 are reserved for the value of the first (lowest)
level (in milliwatts),

Spaces 61-65 are reserved for the number of ''fires'" at that level,

Spaces 66-70 are reserved for the number of "'no-fires" at that
level,

Spaces 71«80 are blank,

Each successive level, followed by the ''fires" and "no-fires'" at that
level (in that order), are placed on the second card with five spaces re-
served for each value, If more data remains after the second card is used;
a third, fourth, etc,, may be used with the same format,

As a convenience those numbers above, which are whole numbers, need
not be written with a decimal,

B. Output Format

The output will list all the input data as well as every intermediary
value used in the analysis, The values used in the primary statistics and
in the secondary statistics are so labeled,

-2-



If P and E equal the input probability and confidence levels respec»
tively, then in the final calculations the values (both in logarithmic units
and milliwatts)consist. of

P% probability with E% confidence and
(100-P)% probability with E% confidence,

«3=



Part II - Numerical Calculations -

A, Primary Statistics

Let N equal the number of levels used,

Let X(i), where i=0, 1, 2, ,..N, equal the value of each level,
Let nx(i) equal the number of "fires'" at each level,
Let ny(i) equal the number of "no-fires" at each level,

Let c equal the logarithm of the lowest level,

Let d equal the constant.logarithmic interval between levels,

Let P% equal the probability level,
Let E% equal the confidence level,

m, = c +d( Ax - 1/2)

Bx

N, = 12 n,fi)
Ag = 1s in (i)
B, =‘i£i7-n°(i)

= 2
M, = NoBg-A,

2
No

m, = ¢ + d(fo - 1/2)

B,

If M‘< 0.3, the smallest absolute value R =| my = log X(i)

d

is evaluated and Graph I in the Bruceton Report is used to find L
rated in the program (data cards 3-10) are 268 points taken from this graph
Witth=.05, .06' ....‘.30 a.ndR=0, .5. .1’ .15. o0 0 .5

-4-
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Similarly s, if My < 0,3,

the computation is &, = s d

6’°= 8,d

However, if M_> 0.3 then

O, = 1,62d (M, + 0.029) Nk
\/ N,_-1

N
6o = 1.62d(M. +0,029) [/ _°_
i N -1
o
B, Secondary Statistics
m = Nomo + Nymy s \/ N2 + NyG 2
No +N_ N, +N_
$ = Antilog m; m equals the mean or 50% firing level
and 0 equals the standard deviation,
S = g
d
N =N, + N,
n= %‘— when N is an even integer
=N ; 1 when N is an odd integer
-5-



C. Confidence Interval (Y)

1/2

onge (2) (et

where kE' kp' G and H are obtained from the Bruceton Report,

kg and kp, are found in the table on Page 19 and G and H from Graphs
III, IV and V, The table, in its entirety, is incorporated in the program,
and 17 points are taken from each of the graphs and placed on data cards
land 2,.(S= .2, «3; ¢00es 1,0,1.5, 2.0,,.., 5.0), Straight line inter-
polations are made for values between these points,

D, Final Calculations

P% (E% confidence) = m + kp +Y

(100-Py% (E% confidence) = m-- kp +Y

-6-
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APPENDIX A

FORTRAN PROGRAM FOR A BRUCETON ANALYSIS



BRUCETEN STATISTICAL ANALYSIS

LCGF (W) = 0.43432LBGF (W)
ANTF (W) = EXPF(W/0,4343)
DIMENSIBN GL50),H(50) ¢X(50), IDENT(20),FIX(50),FAX(50),Y(50),AB(30,
115)
1 READ INPUT TAPE 2424(G(I),122,10),G(15)¢G(20),6G(25),6130),6(35),6¢
140) ¢G(45) ,G(50)
2 FORMAT(LTF4,.3)
3 READ INPUT TAPE 294¢(H(1),122,10),H{L15),H(20) ,H{25),H(30),H(35),M(
160) yH(45) ,H(50)
& FORMAT(17F3.2)
READ INPUT TAPE 2,7y ((AB(Js1)yJ=5,30),1=1,11)
7 FORMAT(36F2.0/36F2.0/36F2.0/36F2.0/36F2.,0/36F2.0/36F2.0/734F2.,0)
5 READ INPUT TAPE 2669 (IDENT(J)9J=1420) ¢gNeCoeDePoEy(XII) FIX{I)oFAX(I
1) I=14N)
6 FBRMAT(20AL,15,2F10.095F5.0,2X/(14F5.0+2X))
Pl = 100.-P
AFIX =0.0
AFAX= 0.0
BFIX= 0.0
BFAX= 0,0
SFIX= 0.0
SFAX= 0.0
1=0
10 W=l PAGE 1
AFIX =AFIX &« WsFIX(1¢1)
AFAX =AFAX ¢ Ws*FAX(]I+]1)
BFIX =BFIX ¢{nWen2)eFIX(I¢l)
BFAX =BFAX «(Wsw2)aFAX(]+]l)
SFIX =SFIX «FIX{]1+})
SFAX =SFAX «FAX{(I¢])
I=]¢1
IF(I-N+1)10,10,11
11 R=D
TFIX =((SFIXeBFIX)~AFIX##2)/(SFI[Xae2)
TFAX=( {SFAX#BF AX) -AFAX#e#2) /(SFAX®s82)
13 UFIX= C+R*(AFIX/SFIX-0.5)
UFAX= C+Re(AFAX/SFAX+0.5)
IF(TFIX-0.3) 118,23,23
118 CIX=TFIX«#100,
LIX=CIX
111 WEEIX=500.
I1=0
112 WEEIX=MINLIF(WEEIX,ABSFIUFIX-LCGF(X(I+1))))
I=1+1
IF(I-N+1) 112,112,113
11 RIX=sABSF{(WEBIX/R)
KIX=XINTF{RIX®#22,)¢1
VFIX=(AB(LIX,KIX)/100.)*R
2% IF(TFAX-0.3) 117,25,25
117 CAX=TFAX#100,
LAX=CAX
114 WEEAX=500.
I=0
L15 WEEAX=MINLF(WEEAX ABSF(UFAX-LCGF(X(I+1))))
I=sle+] 8



116

23

25
26

S0
51
60
52

53
61

40

18

19

BRUCETON STATISTICAL ANALYSIS

IF({I-N+1) 115,115,116

RAX=ABSF (WEEAX/R)

KAX=XINTF(RAX®22,)+¢1

VFAX=(AB(LAX,KAX)/100.)=R

GO T2 26

VFIX= 1.62#R&(TFIX+0,029)«SQRTF(SFIX/(SFIX~-1.))
6o To 24

VFAX= 1.62#R#({TFAX+0,029)«SQRTF{SFAX/(SFAX~-1.))
U =({(SFAX#UFAX)+{SFIXeUFIX))/(SFAX+SFIX)

V = SQRTF({SFAXe(VFAX®e82)¢+SFIXe(VFIX0e2))/(SFAX+SFIX))
LETA=ANTF(U)

IF(99.-P) 51,504,50

KP=99,9~-P

GO 19 60

KP=(100.-P)#*100.

IF(99.-E) 53,5252

KX=99,9-E

G9 T4 61

KX=(100.-E)#100.

¥Y(49)=0.0

¥Y{24)=0.675

Y{9)=1.282

Y(4)=1.645

Y{0)=2.326

Y{(10)=3,.090

Y{1)=3.719 PAGE 2
$= V/R ’
2 = S#10.

SX= SFIX+SFAX

SX2 =(SX+l.)/2.

KS2 = SX2

SX3 = KS2

IF(2-2.)100414,14

IF(Z-50.)15415,100

IF(2-2.)100416,16

IF(Z~-10.)40,17,18

K=Z

A=5G(K)

B=H(K)

GP T@ 19

K=Z

§$2=K

A=(G(K+1)-G(K) )e(Z-S2) + G(K)

B=(H(K+1)-H{K) )o(Z-52) + H(K)

658 19 19

Sl= 1/5.

Ki= Sl

K=5#K1

$2=K

A =((G(K*5)=G(K))/S.)e(Z~-52)¢ G(K)

B =2{(HIK+5)=H(K))/5.)e(Z2-S2)+ H(K)

T 2Y(KX)#((SX341.2)/SX3)eSQRTF((Ase2+(Bue2)e(Y(KP)ea2))/SX3)aV
CFL1 3U+Y(KP)eVeT

CFL2 sU=-Y(KP)mV=-T

CFN1 = ANTF(CFL1) -9-

CFN2 sANTF(CFL2)



BRUCETOBN STATISTICAL ANALYSIS

WRITE BUTPUT TAPE 3920, (IDENT(J)2J=1920)4PyEyIX(TI)FIX(I),FAX{I),I
1=1,N)}

20 FORMAT(1HL,10X20A2¢5Xy13HPROB. LEV. = FT.3,5X¢13HCONF. LEV, = FT.
13/7/10Xs 1 1HTEST LEVELSy5X,12HNG.OF FIRES,S5X,11HNB.BF FAILS//{10X,F7
2:3910X)FT7e3,10X%X,F7.31}))

WRITE BUTPUT TAPE 3,21 ,SFAX,SFIXeCyRoyAFAXoAFIX,BFAX,BFIXs TFAX,TFIX
LoUFAX UFIX  VFAXyVFIXsUgVoZETAgPyPLyEsSsSXeSX3oY{KP) oY (KX)A9B,T,P,
2E,CFL1,CFN14P14EoCFL2,CFN2

21 FORMAT(1HO,10X,9H NZ,NX = 2F11.5//26H SPECIAL PARAMETERS C,D = 2F1
11.5/66H PRIMARY STATISTICS AB)AX BBy BXyMB yMX o MBL,MX1,SIGMAB,S!
2GMAX = //775013XeF114595XeF11.5/7),10X//7/45H SECONDARY STATISTICS ME
3AN, STAND.DEV.,2ETA = 3F11.5//16H PR@AB. LEVELS = 2F11.5914HCONF. LE
GVEL = F11e5/5Xs19HSyNoNLsKPoKXyGoH = /10Xs6(FL1.593X)/10%XsF11.5,3X
57254 CONFIDENCE INTERVAL YV = FL1.5//(1XeF7.3,5H WITH,FT7.3,8H CONF
6= F11.5:9HLAG UNITS.4H = F11.5/))

GO T2 102

100 WRITE QUTPUT TAPE 3,90, (IDENT(J)9J=1e20)9PsEp (X(I)FIX(I)FAX(I),I
1=1,N)

90 FORMAT(1HLl,10X320A2,5Xy13HPRIB. LEV. = FT.3¢5X913HCONF. LEV:. = F7.
13//710X, 1 1HTEST LEVELS,5X,12HNO.0OF FIRES)SXs11HNB.BF FAILS//(10X,F7
2¢3910XeFT.3410X3FT7.3))

WRITE BUTPUT TAPE 3,91,S

91 FORMAT(1HO,10X ¢44HTHIS ANALYSIS WAS NBT COMPLETED BECAUSE S = Fll.
15,103H IT IS BUT BF THE RANGE FROM .2 TE 5 AND HENCE G AND H CANNO
27 BE UETERMINED. CHECK LEVEL DISTRIBUTI®N.)

102 G8 78 S

END(ls1¢090s090919140904090+040,0)

PAGE 3
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"BRUCETON ANALYSIS
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listings, Unclassified memorandum from the
Artillery Ammunition Laboratory, Ammunition
Engineering Directorate,

A digital computer program was developed for
performing a statistical analysis of sensitivity
data obtained from the Bruceton Test on an IBM
709 or 7090 Computer, :

The input and output format are discussed as
well as the numerical calculations used in the
program, The program, as written in Fortran,
is also contained in the study,
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UNCLASSIFIED

Digital Computers -
Statistical Analysis

McMains, Forrest L,
Bruceton sensitivity
analysis

UNITERMS

Bruceton

Sensitivity

Analysis

Computer

IBM 709

IBM 7090

Fortran . :
McMains, Forrest L.



AAIJISSYIONN

] IS0 ‘SUTENOIW
ueIuo

060L WdI

60L Nd1
omdwon

sisfjeuy
Apanisuag
uoONIg
SIHALINN
sisA[eue
AjARIsuas ueyeonag ‘|1
] IS0, ‘SUrRNON ']
sis{feuy [eoRsnEIS
— szaandwo) fendiq ‘1

AAIAISSYTIONN

AALAISSYIONN
] 382110 ‘SUTBADIN
uelpoy
060L N4l
60L N4l
1ndwon)

sisA[euy
Ananisuag

uojonIg

SWYHALINN
sisAjeue
Ananisuas uojaonug ‘1|
*r] 3SaLI0y] ‘SUreNOW ‘1

sisd[euy [eonsnelg
— szayndwo) endiag ‘1

AAIJISSYTIONN

2500 snsca0ce

‘Apmys oY) Wi PaurPIUOD OS[E S ‘URIMO Ul USHUM se ‘weld
-oxd ay), ‘weifesd oy ur posn SUORE[NOED [EOLIPWINU Y
se |[om Se possnosip ose jeudoj jndino pue nduy ayjy

-emdwo) gL 10 60L WHI Ue uo 3], uoadonig ay
wosj paureiqo ejep AJanisuss jo sisjeue [eousyes e Sw
-uuopad 105 padoppasp sem wiesdord seyndwoed peysp y

-ajer0paay( SuussuiBuy uonunwwy ‘A1ojelroqer]
vopunwwy AB[IIY 9Y] WO} WNPUBIOWSW pParjisseouq)
‘sBunsyy ‘dd z1 ‘cggl 1NSny ‘poZ] WnpUBIOWS [LdIUYdI],

SUIDININ ] 153440,

SISXIVNY NOL

-AoNHd V HOd WVHDO0Ud ¥IALNdWOO 1IVLIIOId V
Aos1of maN ‘IoA0(] ‘[BuUdsSIY Auupnedld

av

‘ON UOISSadIY

"Apnys 9y} Ur paurejucd os[e 1 ‘UBINO, Ul USPUM st ‘werd
-oid ayj ‘werBord oy} ur pasn suenemo[Ed fEOLBUINU Y)Y
se [[@m se passnosip are jeuuoy ndyno pue ndur ayjy

edwor) 060L 10 6oL WGI UB U0 183, uoponig I
wory paureiqo ejep ANanisuas jo sisAjeue peonsners e Sug
-uuoprad 107 padojaasp sem wesford sondwod endp v

-ajeropoan(q Suussuifuy uoniunwwy ‘A1ojeroqery
uopunuwy AB[IUY 9Y) Wolj WRPUBIOWAW PIJISSHdUN)
sSunsyy ‘dd z1 ‘egel WnBuy ‘PpCZT WNPUBIOWBNN [EITUYID],

SWIDWO ] 153440,
SISUIVNY NOJL
-40n¥d V 404 WVHDOHd HALAdWOD TVIIDId V

Kos™af mapN ‘MvA: [ qUiasIy Auunedid

R R N N PR R ]

av

TUON WSSAdY

R R R RN R N RN NN ¥ LN

IR

i

3

seaa -

XA ERN Y Y RPIY N

AAIJISSVIONN

] ISO410,] ‘SUIBNOW
:ﬂuﬁ-er&

060L Ndl

60L W4l
soduwo))

sisApeuy

Ananisuag

uojadNIg

SIWHALINN
sisApeue
Aapisuas uoyaonug I
] 359110y ‘SUTENOW ']
sis[euy [eonsHElS
— siomndwoy) fendiq ‘1

AATJISSYIONN

AAIJISSV'IONN

] ISeLI0,] ‘SUreNOW
ueIuoy
060L Wdl
60L WHI
1andwon
sisf[euy
Kyansuag
uojaonIg
SINHALINN
sisA[eue
ApAnisuas uojaonug ‘|
'] 152110, ‘SUTeNOW [

sisAjeuy jeonsnels
— szomdwo) rendiq 1

d4ILISSYIONN

$eer 100000000 cna o0 er

ce Geo.

tese Boevevew.

EE e - PR

eeanecrevsscvae

-Apnis 9y} up pouITjucd osjE SI 'UBIHOJ U} UIRUM su ‘wesd
-oid ay], ‘wesdord ayy ur pasn suopE[nOlEd [EIUAWING DY)
se [[om se passnosip ase jeuuoy ndino pue ndur ayy

omdwon) QeOL 10 0L WG] Ue U0 53] uojedniyg oy}
wory pauteiqo ejep Anansuas jo sisjeue jeonsyels ® Bu
-uuojsad 10§ pado[aaap sem weidord 1apndwon _,S_u:g v

‘ajeropanyq Juuasuibuy uonunwwy ‘f1ojeroqe|
uopunuIwy KIB[{INY 9Y) WOIj WNPUBIOWIW pPaIsse[du )
sBunsy ‘dd g1 ‘co61 1SNSny PGTT WNPURIOWN [EIAUYIL,

SWIDNOP T 183440

SISXTVNV NOL

-4oNHY V HOd WVHDOHd ¥ILNdWOO TV.LIOId V
Kas1af map ‘IaA0(] ‘Jeuasly Auunedl]

ay ‘ON UOISSINY

cevsn. .s0vrve

:A?:w Y3 ur pPauIBuUCD Os[e SI ‘UBIMO,] Ul UIPUM se ‘weId
-oid ayy, -wrexford oyy ur pasn suope[nOEd [eduPWINU Y}
se [[om se passnosip aue jeuuoy ndino pue nduy ayy

1endwo) geoL 10 60L WEHI Ue U0 383 u0)adnIg 3y}
woiy paureiqo elep Ayansuas jo sisAjeue jeonspels e Jup
-uuoyad 105 podopaap sem wesBord eandwiod peuSip v

*ajei0pany] SuusourSuy uonmunwwy ‘Aiojeroger|
uonunuiy AR[[IMY 9Y) WOl WNpURIoOWdul Patjisseaun)
‘sBunsy] ‘dd g1 ‘€961 Isndny ‘pCFT WNPUEIOWIY [BdIUYII]

SWIDOW '] 152440

SISLIVNV NOL

-40N¥d v HOd WVHDOHd HILNdWOD TVIIOId V
Kaszaf mapN ‘IeAo(] ‘jeuasiy Auunedlg
av

‘ON U0ISS3a0Y

08PPI L0008 000 000000003800 cc0s0s

80109000091 ERE1IE0 IV RQINQCETQEOOOTY

esusgeeesecrrse

Seconse

racesspssesoae

. ;»&&ﬁw



A3 14ISSYTONN

] WO SUIRPNIIY
urIEo
060L W4l

60L NHI
1andwo))

sis{jeuy
Ayanpsuag
uejaoniyg

SINHALINND
sisAfeur
Anansuas uojaonag ‘i
] 1SOL0,] ‘SUrRINOW ]
sis{[euy [eonsnels
— ssomdwon) endyq 1

AAIJISSYTIONN

AaI4ISSVIONN
*r] 183110 ‘SUTENON
UBIHO]
060L WHI
60L N4l

anduwie))
sisApeuy
Anapsuag
uojaoTIg
SIHALINN
sisAjeue
Anansuss uojeonig 11
] o110 ‘SurepNOW 1
sisdjeuy [eonsnyels
— szondwoy) [endiq 1
AdI4ISSYVIONN

»pcsv e

ealmze

"Apmis o3 ur paurRUeD OS[E ST ‘URIHO Ul UMM se ‘weld
-oxd oyy -wesdord oy ur pasn suoneMOEd [EOLDWNU AR
se [[om se passnosip are jruuoej ndio pue ndup ayy,

aandwo]) ggoL 10 GOL WHI Ue Uo 159, uojdanig ayy
woij paureiqo Eep Ajanisuds jo sisdpeue [eonspels v Bw
-uuocyrad 105 padopnap sem werSoid 1ndwod peydip v

-ajeropany] SuuwewSuy uonunwuy ‘Alojeloqe]
vonunwury AI[Iy 9y} Wolj WMpuRIOWwdW palIsseioun
‘sgunsyy ‘dd 21 ‘eg61 sndny ‘peg] WNPUBIOWAJN [EIIUYII ],

SWIDWOW T 152840,

SISUTIVNY NOL

-qoN¥4 Vv 04 WvUDOHd HILAdWOOD “1VLIDIA V
Kastaf maN ‘Ioao(] ‘[Ruasrty Auunedld

av

TON UOISSINY

-Apmis of) ur pouIBIUED OS[E SI ‘UBIMO, Ul USHM st ‘weid
-oid ayy -wrexdord oYy ur pasn suonemoEd [EOUBWINU Y
se [[@m se passnosip ose jeuuoj ndino pue ndur ayjy

semdwo) 6oL 10 60L WHI Ue ue 1s3] uojponig o
wery paurelqo BlEp AjALISUdS Jo sisA[eue [eonspwls ® Sur
-uuopad 1nv podopaasp sem wriSord emduwod fenSp v

‘ajeropanq Supeaurfuy uopmumuuy ‘K1ojeioqer]
uonrunuiwy AIB[IUY oY) WOIj WNPURIOWIW pPIIJISSLUl)
‘sBunsyy ‘dd g1 ‘ce6T WNSNY ‘pPCET WNPURIOWSN [edIUYda],

SUI WO T 3524404

SISUTVNY NOL
-A0N¥d vV 404 WYHDH0Ud YALAdWOD TVLIDId V

Aastof mapN “1aac [ ‘priosty Auuneold

I R N R N R R R R

e  VERTIRIE LS B '

av

L LI

Thryaass

99 100 0100000000000 000000 00008 P0sEeesTOROrEItOoORRSs P2l

reanssseves e

QAIJISSYIONN

] ISOMI0] ‘SUIRNOW
ueIpoy
060L N4l
60L WHI
1oduo))
sis[euy
Aanisuag
uojeoTUg
SINHALINN
sisA[eue
Apanisuas uoysonug 11
-] 35910, ‘SUreNOW ‘1
sis{euy [eonSHEIS
— srondwon) NS 1

ddIdIsSvIONN

AdIAISSYTONN

] 388110, ‘SUreNIWN
ueIMo]

060L NI

60L WHI
1ndwo))

sisAjeuy

Ananisuag

uojaoIg

SINHALINN
sisA[eue
Apanisuas uojaonig II
] 3s9a10,] ‘SUlBNOW I
sisdjeuy [eonsnelg
— ssandwo) Eadiq ‘1

dAIJISSYTIONN

F S 1ee eI NA N IO IIINNNENO IO ISV 2 s

-ApMms Y3 Ul PauiEIuod OS[e SI ‘UBIMOJ Ul UARLM St ‘weld
-oid oyj, ‘wesdoad ayy ug pasn suonE[nolEd> [EdUAWNU AP
se [om se passnosip aze Jeuuoj jndino pue yndur ayj

-sndwo) goL 10 60L WHI U U0 IS3] uojadnig ayy
woiy paure}qo EJEp ANAnsuas Jo siskjeue [eansnels e du
-uuoysod 10§ padoparsp sem weiford randwod peudp v

-ayeroparny] SupsewSuy uontunwiy ‘Aloeioqer|
uopunuiwy AB[[IMY 9y} WO0I] WNPUBIOWW DPIISSEPU)
sBunsyy ‘dd g ‘€961 ISNSNY ‘PP WNPUBIOWAN [EIMYDI],

SUID O T 152440.]

SISK'IVNY NOL

-goN¥d Vv HOd WVHDIOMd HALNdWOOD TV.LIOId V
Kasza[ mapN ‘IoA0(] ‘[BUISIY Auunedid

av

‘ON UUISSIDIY

“.vewre eas o

‘Apnis ayy up paurejuod osje st ‘UeIOg W USPUM S ‘wesd
-oad ayj, -weidosd oYy ur pasn suenemOEd [EdLIBUNU 3
Se [[@M SE PISSNOSIp 2uB jJeuliof ndino pue ndus ayJ,

andwoe) 9oL 10 60L WHI Ue U0 3IS3], uojadnig 3y
wory pourelqo elep ANANSuUas jo sisAjeue [eonsuels v Ju
-usoprad 10§ padojanap sem wreiSoxd sandwied [eadip v

-aje10p0a1yq SumssurSuy uonunwwy ‘Arojesoqery
uvonunuiwy AIB|[IUY Y WOIj WNPURIOWdW pILJISSeouf)
s3unsy| ‘dd 1 ‘ggel SNBny ‘PCFT WNPULIOWSN [ENUYII],

SUSDWON '] 159440

SISXTVNY NOL

-4ONH4 V HOod WVHYD0Hd HALNdWOO °IV.LIDId V
Kosiaf map ‘19A0(] ‘feudsty Auupnestd

av

'GN UOISS3IY

2V E00000000000000000000000000000RCCRC00COICTY

.
2@ .4 9%4 49080 700000 Et B0 PIBEt L -

93118 s000000800080 0000




TABLE OF DISTRIBUTION



1,

4.

TABLE OF DISTRIBUTION

Commanding Officer
Picatinny Arsenal
Dover, New Jersey
ATTN: SMUPA-DR3
SMUPA-DR4
SMUPA-VC4
SMUPA-VA6
SMUPA-DX1

Defense Documentation Center
Cameron Station
Alexandria, Virginia

Department of Mathematics
University of Arizona
Tucson, Arizona

ATTN: Dr. Louise C. Lim

Harry Diamond Laboratories

Connecticut & Van Ness Avenue
Washington 25, D, C,

Copy Number

1-10
11-25
26-28
29-33
34-35

36-565

56

57-58



